(8) 1. Figure 1 shows thy location of two positively charged particles, Q\ Jind Qi- 

The particle denoted Q L has a positive charge of O.o nC aad the particle 
denoied Q 2 has a positive charge of 2.0 nC. The two panicles have [jc,jO 
coordinates (2,2) and (10,10) respective) y, where each coordinate has units 
centimeters 

• (a) Find the total force on a test charge, say Q t , of -+2 x 10"“ C when Lt is 
at point A [point A has coordinates (6,2)). 

F ' (h) How much woth is required to move the test charge from point A to 
point B (point B has coordinates (G,l0'i)7 

- (c) What Is the electric potential of +1 C of charge at point B wr r L point 
A (Le, what is V^ A )? 

"" (d) Show the electic field vector in Figure 1 at point D (point O has co¬ 
ordinates (8,8)}. Clearly indicate direction with an arrow' (vector) and 
mart the electric strength (magnitude) along its side. 
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Figure 1: Charge is located at points Q1 and Q2 
































2. Figure 2 shows eqvipoteutift] contours in an electric field- The map is not 
drawn to scale but has distance ns&xkfid on the x and y axes. The contour 
lints represent 1 vult Steps. The voltage of point B WT.t. point A is 7 volts. L 

v {a} Draw the electric field line that passes through point D, Be sure to mark 
the direction. 

v (b) What is the electric potential of +1 C of charge at point B w.rt. point 
D? 

i ' (e) Approximately what is the magnitude of the electric force on a particle 
with t- 7 mC of charge if that particle as placed at poiat Fi- 

(d) borne lest charge,, Qt. of unknown amouat and sign is placed at A. This 
charge experiences a total electric force of 10 N. It is known that the y 
component of the electric force is positive Q.&, upward). 

v i. What is the sign of the test charge? 
ii. Approximately, what is the magnitude of £? ( ? 

Hi. Approximately t what is the i component of the electric ioicc [ s-e- 
force in horizontal direction)? 



Figure 2: 

















3. An aluminum: wire 1500 ua long has a resistance of 7 ohms, A copper wire 
has the same cro&i section area as the aluminum wire but is 1000 no long;. 
The two wires ate connected ic series. Both wires are at a lemper&ture of 20 

degrees centigrade, 

■ (a) What rs the resistance of the two wires in series? 

■ fb) What is the resistance of just the aluminum wire, iF the temperature of 

the aluminum wire is changed to — 50*C7 

■(c) What is the temperature coefficient at StPC of the dual composition 
resistor which is the aluminum and copper wires, connected in series? 
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.6) 4. A resistor has a temperature oicfGcicnt of CLQQT^C' 1 at 2tTC. It has a resis¬ 

tance of LOO fl at 5fl*C. What is its resistance at O^C? 
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5 . A scries circuit ss shuwu in Figure 3 - The current flumiug jjj the circuit is 10 
raA clockwise. The value of resistor R- and battery E are unknown. 

(a) What 3a V aB ? The sign of >our answer mast be conect to get Fall credit 
Tor this question. 

■ (b) At what rate is energy converted From chemical energy to electricaJ 
energy by the 20 V battery. The sign of your answer must be conect to 
get full credit for this question. 

(e) If converts electrical energy to heat at the same rate as the 90 volt 
battery, what is the value of E? 
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Figure 3 
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6, a A series circuit is shown in Figure 4, The power dissipated by resis: ; 
Ea is twice that of E. s and the power dissipated by resistor R 3 is three 
times that oF R t , What is the voltage across R?, i,e- V aB . 

(b} What is the voltage of battery E in the circuit shown in Figure 5 if the 
current is 300 mA in the clockwise direction? The sign of your answti 
must bo correct to get full crcdiL for this question. 
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f. A senes circuit is shown in Figure 6- The: current is 2U mA in the counter- 
clock wi&e direction. What is V A - V^? 
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